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Abstract 

Background: Neck pain (NP) is a common cause of disability. Accurate and efficacious methods of diagnosis and 
treatment have been elusive. A diagnosis-based clinical decision guide (DBCDG; previously referred to as a 
diagnosis-based clinical decision rule) has been proposed which attempts to provide the clinician with a 
systematic, evidence-based guide in applying the biopsychosocial model of care. The approach is based on three 
questions of diagnosis. The purpose of this study is to present the prevalence of findings using the DBCDG in 
consecutive patients with NP. 

Methods: Demographic, diagnostic and baseline outcome measure data were gathered on a cohort of NP patients 
examined by one of three examiners trained in the application of the DBCDG. 

Results: Data were gathered on 95 patients. Signs of visceral disease or potentially serious illness were found in 
1%. Centralization signs were found in 27%, segmental pain provocation signs were found in 69% and radicular 
signs were found in 19%. Clinically relevant myofascial signs were found in 22%. Dynamic instability was found in 
40%o, oculomotor dysfunction in 11.6%, fear beliefs in 31.6%, central pain hypersensitivity in 4%, passive coping in 
5% and depression in 2%. 

Conclusion: The DBCDG can be applied in a busy private practice environment. Further studies are needed to 
investigate clinically relevant means to identify central pain hypersensitivity, oculomotor dysfunction, poor coping 
and depression, correlations and patterns among the diagnostic components of the DBCDG as well as inter- 
examiner reliability, validity and efficacy of treatment based on the DBCDG. 



Background 

Neck pain (NP), along with related disorders such as cer- 
vical radiculopathy and headache, is very common. It is 
estimated that 30-50% of adults will experience some 
form of significant NP in any given year [1]. Further, 
work limitation due to NP occurs in 11-14% of indivi- 
duals each year [2]. The recent Bone and Joint Decade 
Neck Pain Task Force identified the need for research 
that examines the clinical criteria for diagnosis as well as 
the best forms of treatment for patients with NP and 
related disorders [3]. Also recognized by the Neck Pain 
Task Force is the importance of applying a patient- 
focused approach that considers the biopsychosocial 
nature of NP [4,5]. 
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Practice-based research that generates data in a "real 
world" environment has recently been emphasized as a 
useful tool for conducting comparative effectiveness 
research [6,7]. This movement calls for greater partici- 
pation of private practice environments in clinical 
research [7]. 

A diagnosis-based clinical decision Guide (DBCDG) 
has been proposed for the purpose of guiding clinicians 
in the application of the biopsychosocial model in 
patients with NP. This has been referred to in previous 
publications as a diagnosis-based clinical decision rule. 
The approach attempts to identify specific characteristics 
in each individual patient from which treatment decisions 
can be made [8]. It is influenced by the existing disparate 
literature on the diagnosis and management of patients 
with spinal pain [9]. Initial observational cohort studies 
have suggested that the outcomes of treatment based on 
the DBCDG may be promising [10-13], however further 
study is needed to determine the generalizability of these 
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findings as well as whether they can be replicated in 
controlled studies. 

This study is part of a larger research effort to investi- 
gate the clinical utility of the DBCDG. This effort began 
with observational cohort studies in defined populations 
that documented the clinical outcomes of patients with 
cervical radiculopathy [10], lumbar spine stenosis [11], 
pregnancy-related lumbopelvic pain [12] and lumbar 
radiculopathy secondary to disc herniation [13]. These 
were practice-based observational studies without rando- 
mization and control. Future studies will require identify- 
ing specific subgroups of patients that have certain 
multifactorial diagnoses according to the answers to the 
three questions of diagnosis. Given the fact that there is a 
variety of potential factors that can contribute to the 
experience of NP, there could potentially be a large num- 
ber of different diagnoses, making subgrouping difficult. 
However, clinical experience seems to suggest that there 
are enough commonalities among NP patients that the 
actual number of different diagnostic factors is small 
enough to make subgrouping possible. The purpose of 
this study is to identify the frequency with which clinicians 
trained in the application of the DBCDG identify the indi- 
vidual findings in order to inform future studies of this 
approach. 

Methods 

The study protocol was approved by the Institutional 
Review Board of New York Chiropractic College. It was 
also reviewed by the Health Insurance Portability and 
Accountability Act (HIPAA) compliance officer of the 
facility at which the data were gathered and was deemed 
to be in compliance with HIPAA regulations. All subjects 
signed informed consent forms, agreeing to have their 
data included in the study. 

Cross-sectional data were gathered on consecutive 
patients seen at the Rhode Island Spine Center between 
2/7/08 and 2/26/09. 

Participants 

Patients were included in the study if they 1) had NP 
with or without associated head or upper extremity 
pain; 2) were age 18 years or older; 3) provided 
informed consent; 4) were able to communicate well in 
English; 5) had a Bournemouth Disability Questionnaire 
(BDQ) score of 15 or higher. 

Clinical Examination 

All examinations were carried out by one of two chiro- 
practic physicians, one with over 20 years experience and 
the other with nine years experience, or by a physical 
therapist with over 10 years experience. All had a mini- 
mum of 50 hours of postgraduate training in the McKen- 
zie method. The physical therapist also had 80 hours of 



postgraduate training in manual therapy. Several discus- 
sions between the examiners took place over the course of 
five years prior to commencing data gathering on the 
application of the DBCDG. This occurred in the form of 
monthly clinical meetings in which the application of the 
DBCDG in particular patients was discussed as well as 
recent developments in the literature related to the evalua- 
tion and management of patients with NP. History and 
examination were performed according to the usual 
course of patient care at the Rhode Island Spine Center. 
These data, along with patient demographic data, and data 
from standardized outcome measurement instruments 
were then entered on a spreadsheet by a chiropractic 
intern. The standardized outcome measurement instru- 
ments were those tools used in the normal course of 
patient care at the facility at which the study was 
conducted to measure improvement in pain and perceived 
disability. These instruments were the Bournemouth 
Disability Questionnaire (BDQ) [14,15] and Numerical 
Rating Scale [16] for pain intensity. 

Details of the proposed DBCDG are published else- 
where [8,9] but the approach is based on three ques- 
tions of diagnosis: 

1. Are the symptoms with which the patient is pre- 
senting reflective of a visceral disorder or a serious 
or potentially life-threatening disease? 

The purpose of this question is to identify signs and 
symptoms suggestive of non-musculoskeletal pro- 
blems for which NP may be among the initial symp- 
toms. Gastrointestinal and anterior neck disorders 
are included in addition to such "red flag" disorders 
as fracture, infection and malignancy. 

2. From where is the patient's pain arising? 

In the majority of cases it is not possible to know with 
absolute certainty what the pain generating tissue is. 
However there is evidence that characteristics of the pain 
generating tissue can be reliably identified [17-24] and 
that treatment decisions can be made based on these 
characteristics [10,24]. 

3. What has gone wrong with this person as a whole 
that would cause the pain experience to develop and 
persist? 

With this question the clinician seeks to identify factors 
that serve to perpetuate the ongoing pain and suffering 
experience. These factors may be somatic, neurophysiolo- 
gical or psychological. Often more than one perpetuating 
factor is identified. 

Following each new patient encounter the answers to 
the three questions of diagnosis were documented on a 
standardized form (see Additional File 1). The combined 
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answers to the three questions of diagnosis are formu- 
lated into a working diagnosis (Figure 1) from which a 
management strategy is derived (Figure 2). In many 
cases, the working diagnosis is multifactorial, leading to 
a multi-modal management strategy. 



In seeking an answer to the first question of diagnosis, 
standard history and examination procedures were used. 
In cases in which it was warranted, such as the presence 
of red flags for fracture, dislocation, infection or malig- 
nancy, profound motor loss, or signs and symptoms 
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Figure 1 Diagnostic algorithm for the application of the DBCDG. Adapted with permission from: Murphy DR, Hurwitz EL A theoretical model for 
the development of a diagnosis-based clinical decision rule for the management of patients with spinal pain. BMC Musculoskelet Disord 2007;8:75. 
cerv = cervical; thor = thoracic; lumb = lumbar; SI = sacroiliac; TrP = trigger point; CPH = central pain hypersensitivity; dysfx = dysfunction. 
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Figure 2 Management algorithm for the application of the DBCDG. Reprinted with permission from: Murphy DR, Hurwitz EL A theoretical 
model for the development of a diagnosis-based clinical decision rule for the management of patients with spinal pain. BMC Musculoskelet 
Disord 2007;8:75. ER = end range; NSAID = non-steroidal anti-inflammatory drugs; ESI = epidural steroid injection; mob = mobilization; CPH = 
central pain hypersensitivity. 



reflective of visceral disease, special tests such as radio- 
graphs, MRI or blood tests were ordered [25,26]. 

In seeking the answer to the second question of diag- 
nosis, four signs are considered: 

a. Centralization signs, detected via the McKenzie 
end-range loading examination. Details of this exam- 
ination can be found elsewhere [27] however the 
approach involves moving the cervical spine, either 
by patient- or examiner-generated maneuvers, to the 
end of the range of motion in various directions. A 
typical centralization sign is detected if movement in 
a certain direction causes progressive "centralization" 



of the patient's symptoms, i.e., movement of the 
symptoms from the periphery (upper extremity and/ 
or scapula) to the axial spine. Also considered a cen- 
tralization sign would be a progressive decrease in 
pain intensity even if movement of the pain to the 
center was not perceived. 

b. Segmental pain provocation signs, detected via seg- 
mental palpation as described by Jull, et al [19,28]. 
This involved the patient lying prone and the exami- 
ner using the hands to move the overlying tissues lat- 
eral to medial and applying pressure as close to 
zygapophyseal joint as possible. The presence of seg- 
mental pain provocation signs was based on the 
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examiner perceiving increased resistance to this pres- 
sure relative to other segments and the patient 
reporting reproduction of the NP [19,28]. In cases in 
which there was a discrepancy between the amount 
of resistance perceived by the examiner and repro- 
duction of pain perceived by the patient, pain repro- 
duction was given priority. 

c. Neurodynamic signs, detected by tests designed to 
compress, decompress or stretch the cervical nerve 
roots [22,29]. The cluster of tests that formed the 
core of this examination was a) the brachial plexus 
tension test, in which stretch is applied to the neural 
structures of the cervical spine and upper extremity 
to determine whether this reproduces the patient's 
pain (with localizing and sensitizing maneuvers 
applied for confirmation) [30] ; b) rotation to the side 
of symptoms being limited due to reproduction of 
pain; c) the cervical distraction test in which the head 
of the seated patient is move superiorward to distract 
the cervical spine and the patient is asked if this 
relieves pain, and d) the maximum cervical compres- 
sion test in which the cervical spine of the seated 
patient is moved into lateral flexion toward the side 
of symptoms and slightly extended and pressure is 
applied to the top of the head to determine if this 
reproduces the patient's pain. Wainner, et al [22] 
found that the presence of positive findings on three 
of these tests indicated at least a 65% probability of 
the presence of cervical radiculopathy. The presence 
of positive findings in all four tests increased the 
probability to 90%. This was reinforced by neurologic 
examination looking for nerve root-specific neurolo- 
gic deficit although neurologic deficit was not neces- 
sary for the determination of the presence of 
neurodynamic signs. 

d. Myofascial signs, detected by palpation [20,23,31,32] 
in which the examiner searches for a taut band within 
a muscle and a nodular formation within the taut band 
(a trigger point). Pressure is applied to the nodule to 
determine if this reproduces the patient's pain. Trigger 
points can occur in latent form in individuals without 
pain and as such it is considered important to not only 
identify the presence of a trigger point but to deter- 
mine whether it is diagnostically relevant in any given 
patient [33]. Thus, these signs were only recorded if 
the clinician felt they were diagnostically relevant to 
the patient's NP. 

In seeking answers to the third question of diagnosis, 
four factors were considered [8]: 

1. Dynamic instability, detected through clinical tests 
of motor control for the cervical spine [34-37]. 
Impairment of the motor control system has been 



theorized to lead to perpetuation of pain and disabil- 
ity as a result of ongoing microtrauma to the tissues 
of the spine [38-40]. The primary test used for this 
purpose was the cervical stability test in which the 
head of the supine patient is held with the upper 
cervical spine slightly flexed and it is determined if 
the patient can maintain this position when the 
examiner lets go of the head [35-37,41]. 

2. Oculomotor dysfunction. This is commonly asso- 
ciated with pain that occurs after cervical trauma in 
patients who experience delayed recovery [42-44]. 
There is some evidence of a correlation between ocu- 
lomotor dysfunction and findings on tests of head 
repositioning [45] however the sensitivity and specifi- 
city are not very high [46]. Other clinical tests have 
been proposed [47] but these have not been assessed 
for reliability and validity. Thus, there is currently no 
clinical examination procedure that has been shown to 
have high clinical utility in detecting oculomotor dys- 
function. However as oculomotor exercises have been 
shown to be effective [48,49] it was felt that a decision- 
making criterion was needed by which to determine 
which patients should at least be suspected of poten- 
tially having oculomotor dysfunction. As oculomotor 
dysfunction has been associated with cervical trauma, 
this factor was recorded as positive in any patient 
whose NP arose from trauma. 

3. Central pain hypersensitivity (CPH), detected 
through observation of pain behavior in response to 
stimuli as well as through cervical nonorganic signs 
[50] . This was based on the findings of Fishbain, et al 
[51] who reviewed the literature on nonorganic signs 
in patients with low back pain and found that these 
signs, in addition to predicting poor functional abilities 
and poor outcome to treatment, were associated with 
greater pain levels and that the majority of these signs 
can be explained on the basis of pain intensity. Inten- 
sity of chronic pain is thought to reflect central ner- 
vous system processes (termed here central pain 
hypersensitivity) in addition to peripheral processes 
[52]. Because of this, these signs were only used in 
chronic NP patients and not in acute NP patients. 
However, the sensitivity and specificity of the use of 
nonorganic signs for suspected CPH is not known. 

4. Psychological factors such as fear [53], catastro- 
phizing [54], passive coping [55], depression [56] and 
poor self-efficacy [57]. There is evidence that at least 
some of these factors co-exist in individual patients 
[57-60] and that while it is likely best to measure 
more than one factor, it is not necessary to detect all 
of them in order to identify a significant psychological 
component to the clinical picture [61]. Based on this, 
and consistent with the need to obtain quality infor- 
mation in the context of a busy clinical environment 
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with minimal burden to the patient, measurement of 
all these factors, which would have necessitated each 
patient completing multiple questionnaires, was not 
undertaken. Three measures were used for the pur- 
pose of identifying fear beliefs, coping strategies and 
depression. Fear beliefs were measured using the 11- 
item Tampa Scale for Kinesiophobia (TSK) [62]. A 
score of 27 was considered indicative of clinically 
meaningful fear beliefs. This number was adapted 
from Vlaeyen, et al [63] who used a cutoff score 40 
using a previous 17-item version of the TSK and 
Woby (personal communication 3 August, 2009) 
whose unpublished data suggested a score of 26 to 27 
to be associated with clinically meaningful fear 
beliefs. In addition, two questions from the Coping 
Strategies Questionnaire [64] which have previously 
been found to be predictive of changes in disability in 
LBP patients [65] were used to measure patients' per- 
ception of their control over the pain. At the time of 
data collection, no data were available regarding 
whether a particular score with these questions con- 
stitutes a threshold for clinically meaningful difficulty 
with coping strategies, i.e., that score that represents 
a reasonable cutoff between the presence or absence 
of coping strategies that may perpetuate ongoing 
pain, suffering and disability. The depression subscale 
of the BDQ [15] was used to measure depression. In 
the development of the BDQ, the question related to 
depression was found to correlate well with the Zung 
Depression scale [14] and the Mental Health scale of 
the SF36 instrument [15]. As with the coping strate- 
gies questions, no data are available by which to 
determine a threshold for clinically meaningful 
depression with this question. 

Patients also completed the BDQ [15] and the Numer- 
ical Rating Scale for pain intensity (NRS) [16]. 

Statistical analysis 

Descriptive statistics were used to characterize the study 
population. Frequencies, percentages, and 95% confi- 
dence intervals were computed for categorical variables; 
means, standard deviations, medians, and ranges were 
computed for continuous variables. Data management 
and statistical analyses were conducted with Microsoft 
Excel and SAS (version 9.1, Cary, NC). 

Results 

Data were gathered on 95 patients, 63% of whom were 
female. No patient declined participation. Baseline char- 
acteristics are presented in Table 1. 

Regarding the first question of diagnosis, one patient 
(1%) was positive. This was a 77-year-old man with 
recent onset neck pain and temporal headache and 



marked tenderness over the temporal artery who was 
referred for blood tests to rule out temporal arteritis. 
Data regarding the second and third questions of diagno- 
sis are provided in tables 2 and 3, respectively. Displayed 
are the percentage of patients in whom each sign was 
identified and the 95% confidence intervals for each. The 
most common finding under the second question of 
diagnosis was segmental pain provocation (69%; 95% 
CI = 59.8-78.5) and under the third question of diagnosis 
was dynamic instability (40%; 95% CI = 30.2-49.9). 

Discussion 

Identifying specific diagnostic characteristics in patients 
with NP upon which treatment decisions can be made 
has been established as a research priority [3]. This is 
challenging as 1) NP is multifactorial; 2) the factors that 
contribute to the suffering of NP patients involve 
somatic, neurophysiologic and psychological processes, 
and 3) most of the factors that contribute to this suffer- 
ing cannot consistently be unequivocally identified using 
objective tests. Thus, NP is very much a clinical diagno- 
sis. The DBCDG has been proposed in an attempt to 
assist clinicians in responding to these challenges. 
Further research is needed to determine the usefulness of 
this approach. 

In addition there is a great need for research that docu- 
ments the clinical processes and outcomes that occur in 
the "real-world" environment of clinical practice as a 
contributor to comparative effectiveness research [6,7]. 
This study was part of a broad research strategy to 
respond to the need for practice-based research by inves- 
tigating the clinical utility of the DBCDG for patients 
with NP. Its purpose was to document the prevalence of 
the clinical findings in NP patients evaluated according 
to the DBCDG. Future studies are planned that will 
investigate correlations and patterns among the diagnos- 
tic components and investigate the reliability and efficacy 
of this approach in patients with NP. Preliminary data 
suggests that outcomes in select patients groups may be 
favorable [10-13,10,11,66,67], but this is based on obser- 
vational studies without randomization or control. High 
level studies will be required to further investigate the 
clinical utility of the DBCDG in NP patients. Conducting 
further studies will require subgrouping patients accord- 
ing to diagnosis. In order to create subgroups it must 
first be determined how many different possible diag- 
noses are found when utilizing the DBCDG. This study 
was the first step in this process. 

Segmental pain provocation signs were the most fre- 
quent finding under the second question of diagnosis 
with a prevalence of 69%. These signs were originally 
thought to reflect zygapophyseal joint pain [18] although 
recent evidence argues against this [68]. The prevalence 
of this finding is higher than the estimated prevalence of 
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Table 1 Baseline characteristics 
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Range 


Age 


45.0 (14.0) 


43.5 


18.0 


19-79 


Neck Pain Duration (days) 


881.7 (2166.3) 


122.0 


709.0 


1 day to 13 years 


Disability 


40.6 (14.4) 


40.0 


25.0 


15-67 


Pain 


6.8 (1.9) 


7.0 


2.0 


2-10 


Fear 


24.6 (5.8) 


25.0 


6.0 


11-42 


Coping 


5.1 (2.3) 


6.0 


2.5 


0-10 


Depression 


4.7 (3.1) 


5.0 


5.0 


0-10 



Disability was measured using the Bournemouth Disability Questionnaire; Pain was measured using the Numerical Rating Scale); Fear was measured using the 
Tampa Scale for Kinesiophobia; Coping was measured using a 2-item coping screen; Depression was measured using item #5 on the Bournemouth Disability 
Questionnaire. 



zygapophyseal joint pain of 50% in patients with chronic 
neck pain or headache [69-71]. This difference may be 
due to the mix of acute and chronic patients in the pre- 
sent cohort or may reflect the possibility that segmental 
pain provocation signs may provoke pain arising from 
other structures in addition to those related to the zyga- 
pophyseal joints. Further work is needed to determine 
from what tissues the pain elicited with these signs is 
arising. 

Centralization signs were found in 27.4% of patients. No 
data is found in the literature on the prevalence of this 
finding however the prevalence found here is substantially 
lower than the 45-50% prevalence of centralization in back 
pain patients [72-74]. Data were only gathered at the initial 
visit. However the usual clinical protocol at the clinic at 
which this study was performed calls for the determination 
of the centralization response to occur over the course of 
several visits as this has been shown to be more accurate, 
at least in patients with low back pain [75]. Thus, the per- 
centage of patients who were centralizers may be underes- 
timated here. On the other hand, as the prevalence of this 
finding is unknown, it is also possible that the percentage 
of centralizers may be overestimated in this study. 

Radicular signs were found in 20% of patients. While the 
incidence of cervical radiculopathy in the general popula- 
tion has been found to be 83.2 per 100,000 population 
[76], no data are found in the literature regarding the pre- 
valence of this diagnosis among NP patients. However, 
this is similar to the 24% prevalence reported in a cohort 
of low back pain patients evaluated using the DBCDG 



Table 2 Responses to the second question of diagnosis 



Diagnostic sign 


Frequency 


Percent (95% CI) 


Centralization sign 


26 


27.4 (18.4-36.3) 


Segmental pain provocation 
Sign 


65 


69.2 (59.8-78.5) 


Neurodynamic sign 


18 


19.0 (11.1-26.8) 


Myofascial sign 


21 


22.1 (13.8-30.5) 



"From where is the patient's pain arising?". 
CI = confidence interval 



[77]. The prevalence of myofascial signs of 22% was more 
than double that found in a cohort of low back pain 
patients evaluated using the DBCDG [77]. It is not clear 
whether this reflects a higher prevalence of this finding in 
NP patients in comparison to back pain patients or to the 
fact that the reliability of muscle palpation signs has been 
found to be greater in the cervical spine [20,23,31] than 
the lumbar spine [78-80]. 

There were three factors under the third question of 
diagnosis for which the prevalence was quite low. Only 4% 
of patients were identified to have central pain hypersensi- 
tivity, only 5% were identified to have passive coping and 
only 2% were found to have depression. As these factors 
have been found to be significant in the development of 
chronic NP [55,56,81], it is likely that the low prevalence 
of the diagnosis of these factors in this study represents 
under-recognition. Another possibility is that this cohort 
did not display these features or that sampling error led to 
low prevalence. It also may be that the means used in this 
study to identify these factors were suboptimal. In the case 
of central pain hypersensitivity, there is no well established 
means of identification. Further work on the development 
of non- organic signs in the cervical spine may improve the 
identification of these signs [82]. In addition, there may be 
other methods, such as pressure algometry [83], that may 
be useful in the detection of central pain hypersensitivity. 

Table 3 Responses to the third question of diagnosis, 
"What has gone wrong with this person as a whole that 
would cause the pain experience to develop and 
persist?" 



Diagnostic sign 


Frequency 


Percent (95% CI) 


Dynamic instability 


38 


40.0 (30.2-49.9) 


Oculomotor Dysfunction 


11 


11.6 (5.1-18.0) 


Central pain hypersensitivity 


4 


4.2 (0.2-8.3) 


Fear 


30 


31.6 (22.2-40.9) 


Passive coping 


5 


5.3 (0.8-9.8) 


Depression 


2 


2.1 (0-5.0) 



CI = confidence interval 
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In the case of passive coping and depression, the scales 
used to identify these factors have no established threshold 
score that identifies the presence of clinically meaningful 
problematic coping strategies and depression. The mean 
score on the coping strategies questions was 5.1 out of a 
possible 12 and on the depression subscale on the BDQ 
was 4.6. A recent study found that a baseline coping score 
of less than 8 had the highest sensitivity and score of less 
than 4 had the greatest specificity in identifying a NP 
patient who is not likely to experience clinically meaning- 
ful improvement in pain and disability [84]. These data 
will be used as the basis for further investigation that 
attempts to establish these thresholds. It is expected that 
this will increase clinical utility of these questions in iden- 
tifying the patient who has problematic coping strategies 
and depression. 

In this study only fear, coping and depression were mea- 
sured. Other important psychological factors that are of 
importance in patients with NP, such as catastrophizing 
and poor self-efficacy, were not specifically measured. 
There is some evidence that these various psychological 
factors interact, rather than occurring in isolation [57-60] 
and that identification of more than one factor, but not 
necessarily all factors is adequate [61]. As this was a prac- 
tice-based research project that is part of the investigation 
of identification of key elements in the perpetuation of NP 
in a "real-world" environment, it was decided that fear, 
coping and depression would be measured rather than 
attempting to measure all potentially relevant factors. 
Further work is needed to determine whether this is a 
worthwhile approach for clinicians. 

This study had several limitations. First, the sample size 
of 95 patients was small. In addition, all data were gath- 
ered at a single clinic and thus it is not known whether 
the information is generalizable. Also the design was 
observational and the practitioners were not blinded to 
the findings on each patient. The suspicion of the pre- 
sences of oculomotor dysfunction was made based on a 
traumatic onset of the NP. It is not known whether all 
patients whose NP is caused by trauma have oculomotor 
dysfunction or what percentage, if any, of patients with 
non-traumatic neck pain have this condition. The decision 
to use trauma as the criterion in this case was based on 
the common association found in the literature between 
oculomotor dysfunction and cervical trauma and the 
absence (thus far) of a diagnostic test that identifies this 
condition and that has utility in a busy clinic environment. 
The approach to oculomotor dysfunction may be revised 
based on the evolving evidence regarding clinical tests of 
oculomotor reflexes [47] . Finally, because this was a prag- 
matic study in which data were gathered during the nor- 
mal course of clinical care detailed information regarding 
psychological factors was not obtained as this would have 
required patients filling out several questionnaires. On the 



other hand, the fact that this study was carried out in a 
real-world environment may also be a strength in that it 
suggests that the information applies to the environment 
in which patients are most commonly cared for as 
opposed to the controlled environment of a research 
center. 

Conclusion 

The DBCDG can be applied in a busy private practice 
setting. It appears possible to investigate the usefulness 
of the DBCDG through practice-based comparative effec- 
tiveness research. Further research is needed to investi- 
gate the validity of the questions used in this study to 
identify problematic coping strategies and depression as 
well as to establish a threshold for a "positive" and "nega- 
tive" finding for these measures. In addition, there is 
need to find better clinical means of identifying central 
pain hypersensitivity. Research is also needed to investi- 
gate correlations and patterns among the individual com- 
ponents of the approach, the reliability and validity of the 
diagnoses and the clinical utility and efficacy. 

Additional material 



Additional file 1: Standardized form on which the answers to the 
three questions of diagnosis were documented. 



Acknowledgements 

This work was originally presented at the Research Agenda Conference, Las 
Vegas, NV 19 March 2010 

Author details 

1 Rhode Island Spine Center, 600 Pawtucket Avenue, Pawtucket, Rl 02860 
USA. department of Health Services, Policy and Practice, Alpert Medical 
School of Brown University, Providence, Rl USA. department of Research, 
New York Chiropractic College, Seneca Falls, NY USA. department of Public 
Health Sciences, John A. Burns School of Medicine, University of Hawaii at 
Manoa, Hawaii USA. 

Authors' contributions 

DRM originally conceived of the study served as an examiner. He was also 
the main writer of the manuscript. ELH was responsible for statistical analysis 
and writing and editing the manuscript. Both authors read and approved 
the final manuscript. 

Competing interests 

The authors declare that they have no competing interests. 

Received: 28 January 201 1 Accepted: 27 August 201 1 
Published: 27 August 2011 

References 

1. Carroll LJ, Hogg-Johnson S, van der Velde G, Haldeman S, Holm LW, 
Carragee EJ, Hurwitz EL, Cote P, Nordin M, Peloso PM, et ah Course and 
prognostic factors for neck pain in the general population: results of the 
Bone and Joint Decade 2000-2010 Task Force on Neck Pain and Its 
Associated Disorders. Spine 2008, 33(4 Suppl):S75-82. 

2. Cote P, van der Velde G, Cassidy JD, Carroll LJ, Hogg-Johnson S, Holm LW, 
Carragee EJ, Haldeman S, Nordin M, Hurwitz EL, et ah The burden and 
determinants of neck pain in workers: results of the Bone and Joint 



Murphy and Hurwitz Chiropractic & Manual Therapies 201 1, 19:19 
http://chiromt.eom/content/1 9/1/1 9 



Page 9 of 10 



Decade 2000-2010 Task Force on Neck Pain and Its Associated 
Disorders. Spine 2008, 33(4 Suppl):S60-74. 

3. Carroll LJ, Hurwitz EL, Cote P, Hogg-Johnson S, Carragee EJ, Nordin M, 
Holm LW, van der Velde G, Cassidy JD, Guzman J, et at. Research priorities 
and methodological implications: the Bone and Joint Decade 2000-2010 
Task Force on Neck Pain and Its Associated Disorders. Spine 2008, 33(4 
Suppl):S21 4-220. 

4. Haldeman S, Carroll LJ, Cassidy JD: The empowerment of people with 
neck pain: introduction: the Bone and Joint Decade 2000-2010 Task 
Force on Neck Pain and Its Associated Disorders. Spine (Phila Pa 1976) 
2008, 33(4 Suppl):S8-S13. 

5. Guzman J, Hurwitz EL, Carroll LJ, Haldeman S, Cote P, Carragee EJ, 
Peloso PM, van der Velde G, Holm LW, Hogg-Johnson S, et ah A new 
conceptual model of neck pain: linking onset, course, and care: the 
Bone and Joint Decade 2000-2010 Task Force on Neck Pain and Its 
Associated Disorders. Spine 2008, 33(4 Suppl):S1 4-23. 

6. Horn SD, Gassaway J: Practice-based evidence study design for 
comparative effectiveness research. Med Care 2007, 45(10 Supl 2):S50-57. 

7. Giffin RB, Woodcock J: Comparative effectiveness research: who will do 
the studies? Health Aff (Millwood) 2010, 29(1 1):2075-2081. 

8. Murphy DR, Hurwitz EL: A theoretical model for the development of a 
diagnosis-based clinical decision rule for the management of patients 
with spinal pain. BMC Musculoskeletal Disorders 2007, 8:75. 

9. Murphy DR, Hurwitz EL, Nelson CF: A diagnosis-based clinical decision 
rule for patients with spinal pain. Part 2: Review of the literature. Chiropr 
Osteop 2008, 16:8. 

10. Murphy DR, Hurwitz EL, Gregory AA, Clary R: A nonsurgical approach to 
the management of patients with cervical radiculopathy: A prospective 
observational cohort study. J Manipulative Physiol Ther 2006, 29(4):279-287. 

11. Murphy DR, Hurwitz EL, Gregory AA, Clary R: A non-surgical approach to 
the management of lumbar spinal stenosis: a prospective observational 
cohort study. BMC Musculoskelet Disord 2006, 7:16. 

12. Murphy DR, Hurwitz EL, McGovern EE: Outcome of pregnancy-related 
lumbopelvic pain treated according to a diagnosis-based decision rule: a 
prospective observational cohort study. J Manipulative Physiol Ther 2009, 
32(8):61 6-624. 

13. Murphy DR, Hurwitz EL, McGovern EE: A nonsurgical approach to the 
management of patients with lumbar radiculopathy secondary to 
herniated disk: a prospective observational cohort study with follow-up. 

J Manipulative Physiol Ther 2009, 32(9):723-733. 

14. Bolton JE, Breen AC: The Bournemouth Questionnaire. A short-form 
comprehensive outcome measure I: Psychometric properties in back 
pain patients. J Manipulative Physiol Ther 1999, 22(8):503-510. 

15. Bolton JE, Humphreys BK: The Bournemouth Questionnaire. A short-form 
comprehensive outcome measure II: Psychometric properties in neck 
pain patients. J Manipulative Physiol Ther 2002, 25(3):1 41 -1 48. 

16. Farrar JT, Young JP, LaMoreaux L, Werth JL, Poole RM: Clinical importance 
of changes in chronic pain intensity measured on an 11 -point numerical 
pain rating scale. Pain 2001, 94(2):1 49-1 58. 

17. Treleaven J, Jull G, Atkinson L: Cervical musculoskeletal dysfunction in 
post-concussional headache. Cephalalgia 1994, 14:273-279. 

18. Jull G, Bogduk N, Marsland A: The accuracy of manual diagnosis for 
cervical zygapophysial joint pain syndromes. Med J of Australia 1988, 
148:233-236. 

19. Jull G, Zito G, Trott P, Potter H, Shirley D: Inter-examiner reliability to 
detect painful upper cervical joint dysfunction. Aust Physiother 1997, 
43:125-129. 

20. Marcus DA, Scharff L, Mercer S, Turk DC: Musculoskeletal abnormalities in 
chronic headache a controlled comparison of headache diagnostic 
groups. Headache 1999, 39:21-27. 

21. Sandmark H, Nisell R: Validity of five manual neck pain provokation tests. 
ScandJ Rehab Med 1995, 27:131-136. 

22. Wainner RS, Fritz JM, Irrgang JJ, Boninger ML, Delitto A, Allison S: Reliability 
and diagnostic accuracy of the clinical and patient self report measures 
for cervical radiculopathy. Spine 2003, 28(1 ):52-62. 

23. Sciotti VM, Mittak VL, DiMarco L, Ford LM, Plezbert J, Santipadri E, 
Wigglesworth J, Ball K: Clinical precision of myofascial trigger point 
location in the trapezius muscle. Pain 2001, 93:259-266. 

24. Clare HA, Adams R, Maher CG: Reliability of McKenzie classification of 
patients with cervical or lumbar pain. J Manipulative Physiol Ther 2005, 
28(2):122-127. 



25. Chou R, Qaseem A, Snow V, Casey D, Cross JT Jr, Shekelle P, Owens DK: 
Diagnosis and treatment of low back pain: a joint clinical practice 
guideline from the American College of Physicians and the American 
Pain Society. Ann Intern Med 2007, 147(7):478-491. 

26. Nordin M, Carragee EJ, Hogg-Johnson S, Weiner SS, Hurwitz EL, Peloso PM, 
Guzman J, van der Velde G, Carroll LJ, Holm LW, et al: Assessment of neck 
pain and its associated disorders: results of the Bone and Joint Decade 
2000-2010 Task Force on Neck Pain and Its Associated Disorders. Spine 
2008, 33(4 Suppl):S101-122. 

27. McKenzie R, May S: The Cervical and Thoracic Spine: Mechanical 
Diagnosis and Therapy. Raumati Beach, NZ: Spinal Publications;, 2 2006. 

28. Jull G, Amiri M, Bullock-Saxton J, Darnell R, Lander C: Cervical 
musculoskeletal impairment in frequent intermittent headache. Part 1: 
Subjects with single headaches. Cephalalgia 2007, 27(7):793-802. 

29. Rubinstein SM, Pool JJ, van Tulder MW, Riphagen II, de Vet HQ A 
systematic review of the diagnostic accuracy of provocative tests of the 
neck for diagnosing cervical radiculopathy. Eur Spine J 2007, 
16(3)307-319. 

30. Shacklock M: Clinical Neurodynamics. A New System of Musculoskeletal 
Treatment Edinburgh: Elsevier; 2005. 

31. Gerwin RD, Shannon S, Hong CZ, Hubbard D, Gevirtz R: Interrater reliability 
in myofascial trigger point examination. Pain 1997, 69(1/2):65-73. 

32. van Suijlekom HA, de Vet HCW, van den Berg SGM, Weber WEJ: 
Interobserver reliability on physical examination of the cervical spine in 
patients with headache. Headache 2000, 40:581-586. 

33. Myburgh C, Larsen AH, Hartvigsen J: A systematic, critical review of 
manual palpation for identifying myofascial trigger points: evidence and 
clinical significance. Arch Phys Med Rehabil 2008, 89(6):1 169-1 1 76. 

34. Jull GA, O'Leary SP, Falla DL: Clinical assessment of the deep cervical 
flexor muscles: the craniocervical flexion test. J Manipulative Physiol Ther 
2008, 31(7):525-533. 

35. Olson LE, Millar AL, Dunker J, Hicks J, Glanz D: Reliability of a clinical test 
for deep cervical flexor endurance. J Manipulative Physiol Ther 2006, 
29(2):134-138. 

36. Harris KD, Heer DM, Roy TC, Santos DM, Whitman JM, Wainner RS: 
Reliability of a measurement of neck flexor muscle endurance. Phys Ther 
2005, 85(1 2):1 349-1 355. 

37. Cleland JA, Childs JD, Fritz JM, Whitman JM: Interrater reliability of the 
history and physical examination in patients with mechanical neck pain. 
Arch Phys Med Rehabil 2006, 87(1 0):1 388-1 395. 

38. Murphy DR: Dysfunction in the cervical spine. In Conservative Management 
of Cervical Spine Syndromes. Edited by: Murphy DR. New York: McGraw-Hill; 
2000:71-104. 

39. Solomonow M: Ligaments a source of work-related musculoskeletal 
disorders. J Electromyogr Kinesiol 2004, 14(1):49-60. 

40. Falla D: Unraveling the complexity of muscle impairment in chronic neck 
pain. Man Ther 2004, 9:125-133. 

41. Murphy DR: Evaluation of posture and movement patterns. In 
Conservative Management of Cervical Spine Syndromes. Edited by: Murphy 
DR. New York: McGraw-Hill; 2000:307-328. 

42. Gimse R, Tjell C, Bjorgen I, Saunte C: Disturbed eye movements after 
whiplash due to injuries to posture control system. J Clin Exp 
Neuropsychol 1996, 1 8(2):1 78-1 86. 

43. Treleaven J, Jull G, LowChoy N: Smooth pursuit neck torsion test in 
whiplash -associated disorders: relationship to self-reports of neck pain 
and disability, dizziness and anxiety. J Rehabil Med 2005, 37:219-223. 

44. Hildingsson C, Wenngren B, Bring G, Toolanen G: Eye motility dysfunction 
after soft tissue injury of the cervical spine a controlled prospective 
study of 38 patients. Acta Orthop Scand 1993, 64(2):1 29-1 32. 

45. Heikkila HV, Wenngren Bl: Cervicocephalic kinesthetic sensibility, active 
range of cervical motion, oculomotor function in patients with whiplash 
injury. Arch Phys Med Rehabil 1998, 79:1089-1094. 

46. Treleaven J, Jull G, LowChoy N: The relationship of cervical joint position 
error to balance and eye movement disturbances in persistent whiplash. 
Man Ther 2006, 11:99-106. 

47. Treleaven J: Sensorimotor disturbances in neck disorders affecting 
postural stability, head and eye movement control. Man Ther 2008, 
13(1):2-11. 

48. Fitz-Ritson D: Phasic exercises for cervical rehabilitation after "whiplash" 
trauma. J Manipulative Physiol Ther 1995, 1 8(1 ):21 -24. 



Murphy and Hurwitz Chiropractic & Manual Therapies 201 1, 19:19 
http://chiromt.eom/content/1 9/1/1 9 



Page 10 of 10 



50. 



51. 



52. 



53. 



54. 



55. 



56. 



57. 



58. 



59. 



60. 



62. 



63. 



64. 



65. 



66. 



67. 



69. 



70. 



71. 



Humphreys BK, Irgens PM: The effect of a rehabilitation exercise program 

on head repositioning accuracy and reported levels of pain in chronic 

neck pain subjects. Whiplas Rel Disord 2002, 1(1):99-112. 

Sobel JB, Sollenberger P, Robinson R, Polatin PB, Gatchel RJ: Cervical 

nonorganic signs a new clinical tool to assess abnormal illness behavior 

in neck pain patients a pilot study. Arch Phys Med Rehobil 2000, 

81:170-175. 

Fishbain DA, Cole B, Cutler RB, Lewis J, Rosomoff HL, Rosomoff RS: A 
structured evidence-based review on the meaning of nonorganic 
physical signs (Waddell Signs). Pain Med 2003, 4(2):141-181. 
DeLeo JA, Winkelstein BA: Physiology of chronic spinal pain syndromes 
from animal models to biomechanics. Spine 2002, 27(22):2526-2537. 
George SZ: Fear: a factor to consider in musculoskeletal rehabilitation. J 
Orthop Sports Phys Ther 2006, 36(5):264-266. 

Stewart MW, Harvey ST, Evan IM: Coping and catastrophizing in chronic 
pain: A psychometric analysis and comparison of two measures. J Clin 
Psychol 2001, 37:131-138. 

Mercado AC, Carroll LJ, Cassidy D, Cote P: Passive coping is a risk factor 
for disabling neck or low back pain. Pain 2005, 117(1-2)51-57. 
Carroll LJ, Cassidy JD, Cote P: Depression as a risk factor for onset of an 
episode of troublesome neck and low back pain. Pain 2004, 107(1- 
2):134-139. 

Woby SR, Urmston M, Watson PJ: Self-efficacy mediates the relation 
between pain-related fear and outcome in chronic low back pain 
patients. Eur J Pain 2007, 1 1(7):71 1-718. 
Vlaeyen JWS, Kole-Snijders AMJ, Boeren RGB, van Eek H: Fear of 
movement/re injury in chronic low back pain and its relation to 
behavioral performance. Pain 1995, 62:363-372. 
Boersma K, Linton S: Psychological processes underlying the 
development of a chronic pain problem. A prospective study of the 
relationship between profiles of psychological variables in the fear- 
avoidance model and disability. Clin J Pain 2006, 22:160-166. 
Turk DC: Understanding pain sufferers: the role of cognitive processes. 
Spine J 2004, 4(1):1-7. 

Murphy DR, Hurwitz EL: The usefulness of clinical measures of 
psychological factors in patients with spinal pain. Research Agenda 
Conference: March 17-19, 201 1; Las Vegas, NV . 

Woby SR, Roach NK, Urmston M, Watson PJ: Psychometric properties of 
the TSK-11: a shortened version of the Tampa Scale for Kinesiophobia. 
Pain 2005, 1 17(1 -2):1 37-1 44. 

Vlaeyen JW, de Jong J, Geilen M, Heuts PH, van Breukelen G: Graded 
exposure in vivo in the treatment of pain-related fear: a replicated 
single-case experimental design in four patients with chronic low back 
pain. Behav Res Ther 2001, 39(2):1 5 1 -1 66. 

Koleck M, Mazaux JM, Rascle N, Brichon-Schweitzer M: Psycho-social 
factors and coping strategies as predictors of chronic evolution and 
quality of life in patients with low back pain: A prospective study. Eur J 

Pain 2006, 10:1-11. 

Woby SR, Watson PJ, Roach NK, Urmston M: Are changes in fear- 
avoidance beliefs, catastrophizing, and appraisals of control, predictive 
of changes in chronic low back pain and disability? Eur J Pain 2004, 
8(3):201-210. 

Murphy DR, Hurwitz EL, McGovern EE: Outcome of pregnancy related 
lumbopelvic pain treated according to a diagnosis-based clinical 
decision rule: A prospective observational cohort study. J Manipulative 
Physiol Ther accepted for publication; 2009. 

Murphy DR, Hurwitz EL, McGovern EE: A non-surgical approach to the 
management of patients with lumbar radiculopathy secondary to 
herniated disc: A prospective observational cohort study with follow up. 

J Manipulative Physiol Ther 2009, 32(9):723-733. 

King W, Lau P, Lees R, Bogduk N: The validity of manual examination in 
assessing patients with neck pain. Spine J 2007, 7(1):22-26. 
Lord SM, Barnsley L, Wallis BJ, Bogduk N: Third occipital nerve headache: a 
prevalence study. J Neurol Neurosurg Psychiatr 1994, 57:1 187-1 190. 
Barnsley L, Lord SM, Wallis BJ, Bogduk N: The prevalence of chronic 
cervical zygapophysial joint pain after whiplash. Spine (Phila Pa 1976) 
1995, 20(1):20-25, discussion 26. 

Lord SM, Barnsley L, Wallis BJ, Bogduk N: Chronic cervical zygapophysial 
joint pain after whiplash. A placebo-controlled prevalence study. Spine 
(Phila Pa 1976) 1996, 21 (15):1 737-1 744, discussion 1744-1735. 



72. 



74. 



76. 



77. 



79. 



Donelson R, Aprill C, Medcalf R, Grant W: A prospective study of 
centralization of lumbar and referred pain a predictor of symptomatic 
discs and anular competence. Spine 1997, 22(1 0):1 115-11 22. 
Werneke MW, Hart DL: Centralization: association between repeated end- 
range pain responses and behavioral signs in patients with acute non- 
specific low back pain. J Rehabil Med 2005, 37:286-290. 
Long AL: The centralization phenomenon. Its usefulness as a predictor 
or outcome in conservative treatment of chronic law back pain (a pilot 
study). Spine (Phila Pa 1976) 1995, 20(23):25 13-2520, discussion 2521. 
Werneke M, Hart DL: Discriminant validity and relative precision for 
classifying patients with nonspecific neck and back pain by anatomic 
pain patterns. Spine 2003, 28(2):161-166. 

Radhakrishnan K, Litchy WJ, O'Fallon WM, Kurland LT: Epidemiology of 
cervical radiculopathy A population-based study from Rochester, 
Minnesota, 1976 through 1990. Brain 1994, 117:325-335. 
Murphy DR, Hurwitz EL: Application of a diagnosis-based clinical decision 

rule in patients with low back pain. Research Agenda Conference: March 
18-20, 2010; Las Vegas, M/106. 

Njoo KH, Van der Does E: The occurrence and inter-rater reliability of 
myofascial trigger points in the quadratus lumborum and gluteus 
medius: a prospective study in non-specific low back pain patients and 
controls in general practice. Pain 1994, 58(3):3 17-323. 
Nice DA, Riddle DL, Lamb RL, Mayhew TP, Rucker K: Intertester reliability 
of judgements of the presence of trigger points in patients with low 
back pain. Arch Phys Med Rehabil 1992, 73:893-898. 
Hsieh CY, Hong CZ, Adams AH, Piatt KJ, Danielson CD, Hoehler FK, Tobis JS: 
Interexaminer reliability of the palpation of trigger points in the trunk 
and lower limb muscles. Arch Phys Med Rehabil 2000, 81(3):258-264. 
Sterling M, Jull G, Vicenszino B, Kenardy J: Sensory hypersensitivity occurs 
soon after whiplash injury and is associated with poor recovery. Pain 
2003, 104:509-517. 

Vernon H, Proctor D, Moreton J: Simulation tests for cervical non-organic 
signs: A validation study. J Chiropr Ed 2009, 23(1 ):99. 
Wolfe F, Smythe HA, Yunus MB, Bennett RM, Bombardier C, Goldenberg DL, 
Tugwell P, Campbell SM, Abeles M, Clark P, et ah The American College of 
Rheumatology 1990 Criteria for the Classification of Fibromyalgia. Report 
of the Multicenter Criteria Committee. Arthritis Rheum 1990, 33(2):1 60-1 72. 
Murphy DR, Hurwitz EL: Usefulness of a 2-question coping screening tool 
in patients with neck pain. American Academy of Pain Management 21st 
Annual Clinical Meeting, Exploring the Science Practicing The Art Las Vegas, 
NV; 2010. 



doi:1 0.1 1 86/2045-709X-1 9-1 9 

Cite this article as: Murphy and Hurwitz: Application of a diagnosis- 
based clinical decision guide in patients with neck pain. Chiropractic I 
Manual Therapies 2011 19:19. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at 
www.biomedcentral.com/submit 



o 



BioMed Central 



